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water.
Synthesis of AuNR-LA-RGDK
Synthesis of AuNR-LA-RGDK (5.0  10 3 molecules/per AuNR particle) LA-RGDK (0.3314 g, 0.5 mmol) was dissolved in 2 mL water, equal molar amount of NaBH 4 (0.0189 g, 0.5 mmol) was added to the solution and stirred at room temperature for 30 mins. The resultant mixture was directly used for surface ligand exchange. AuNR-PEG solution (1 mL, 5 nM) obtained above was added to the reduced LA-RGDK solution (125 μL, 0.2 mM) and stirred at room temperature for 24 h. Finally, AuNR-LA-RGDK was centrifuged at 8000 rpm for 15 mins and re-dispersed in water. No LA-RGDK was detected in centrifugal supernatant with MS spectrometer, therefore the number of peptides LA-RGDK on each gold nanorod was assessed to 5000. [2] Synthesis of AuNR-LA-RGDK (2.0  10 4 molecules/per AuNR particle) LA-RGDK (0.3314 g, 0.5 mmol) was dissolved in 2 mL water, equal molar amount of NaBH 4 (0.0189 g, 0.5 mmol) was added to the solution and stirred at room temperature for 30 mins. The resultant mixture was directly used for surface ligand exchange. AuNR-PEG solution (1 mL, 5 nM) obtained above was added to the reduced LA-RGDK solution (500 μL, 0.2 mM) and stirred at room temperature for 24 h. Finally, AuNR-LA-RGDK was centrifuged at 8000 rpm for 15 mins and re-dispersed in water. No LA-RGDK was detected in centrifugal supernatant with MS spectrometer, therefore the number of peptides LA-RGDK on each gold nanorod was assessed to 20000. [2] Synthesis of AuNR-c(CRGDC) Synthesis of AuNR-c(CRGDC) (5.0  10 3 molecules/per AuNR particle) c(CRGDC) (0.2753 g, 0.5 mmol) was dissolved in 2 mL water, equal molar amount of NaBH 4 (0.0189 g, 0.5 mmol) was added to the solution and stirred at room temperature for 30 mins. The resultant mixture was directly used for surface ligand exchange. AuNR-PEG solution (1 mL, 5 nM) obtained above was added to the S4 reduced c(CRGDC) solution (125 μL, 0.2 mM) and stirred at room temperature for 24 h. Finally, AuNR-c(CRGDC) was centrifuged at 8000 rpm for 15 mins and re-dispersed in water. No CRGDC was detected in centrifugal supernatant with MS spectrometer, therefore the number of peptides CRGDC on each gold nanorod was assessed to 5000. [2] Synthesis of AuNR-c(CRGDC) (2.0  10 4 molecules/per AuNR particle) c(CRGDC) (0.2753 g, 0.5 mmol) was dissolved in 2 mL water, equal molar amount of molecules/per AuNR, gold concentration is 125 nmol/mL, peptide concentration is 3.3 nmol/mL) was replaced on the dishes to incubate at 37 °C, in 5 % CO 2 for 3 h, the cells were washed with PBS solution for three times. Then the cells were exposed to an 808 nm laser at a power of 2 W/cm 2 , respectively. Temperature variations were recorded with infrared camera (FOTRIC 225-3).
In vitro phototoxicity
The phototoxicity of AuNR-c(LA-RGDK-LA) on cell viability was assessed using standard 3-(4,5-dimethylthiazolyl-2)-2,5-diphenyltetrazolium bromide (MTT) analysis.
A549, HepG2 and MCF-7 cells were seeded in each well of 96-well plates at a density of 5000 cells/well. Thereafter, growth medium was removed and 0.1 mL/well of AuNR-c(LA-RGDK-LA) (2.0  10 4 molecules/per AuNR, gold concentration is 125 nmol/mL, peptide concentration is 3.3 nmol/mL) was replaced on the wells to incubate at 37 °C, in 5 % CO 2 for 3 h. After the cells were washed twice, a fresh cell culture medium was added. The photothermal therapy groups were irradiated with an 808 nm laser at a power of 2 W/cm 2 . And then 20 μL 0.5 mg/mL MTT solution were added. After 4 h incubation, MTT solution was discarded and 100 μL DMSO was Table S1 . Mean TPPL intensity ratio of AuNR-LA-RGDK, AuNR-c(CRGDC) and AuNR-c(LA-RGDK-LA) (5.0  10 3 or 2.0  10 4 molecules/per AuNR, gold concentration is 50 nmol/mL, peptide concentration is 0.33 nmol/mL or 1.32 nmol/mL) incubating MCF-7/ADR, MCF-7, HepG2 and A549 cells for 0.5 h and 3 h. 
